Abstract: A numerical study of unsteady hydromagnetic flow of Casson liquid passed through the oscillatory moving surface is presented. The interaction of radiation term is reported in the energy equation. The flow is generated by the rapid movement of elastic surface that stretched back and forth periodically. The number of variables is reduced by introducing dimensionless variables. An implicit technique developed on finite difference algorithm is implemented to the system of partial differential equations. The impact of various parameters like Casson liquid parameter, the oscillation frequency and stretching rate ratio, Hartmann number and effective Prandtl number are shown through various graphs. The observation indicates that the amplitude of the velocity declines by enhancing Casson liquid parameter, oscillation frequency and stretching rate ratio and Hartmann number. The temperature declines by increasing Casson fluid parameter and effective Prandtl number. The results also indicate that the timeseries of local Nusselt number increases by enhancing effective Prandtl number.
impacts of heat transfer was prescribed by Khan et al. [41] .The hydromagnetic flow of Couple stress fluid over an oscillatory stretching sheet with absorption/generation effects was investigated by Ali et al. [43] . Our aim is to present a numerical analysis of unsteady radiative Casson liquid flow through oscillatory sheet due to occurrence of magnetic field. This phenomenon is not presented till now in literature. The structure of this article is problem formulation and flow analysis is made in section 2. Section 3 contains the numerical computations for the solutions. The elaboration of graphical results is presented in section 4. Section 5 is made to elaborate the conclusions.
Flow Model
The problem of unsteady radiative Casson liquid flow through an oscillatory moving surface with the effect of magnetic field is reported. We choose x -axis along sheet while y is perpendicular to it. At 0 t  , the surface is stretched and oscillates periodically (see Fig. 1 ). Let fluid maintains constant temperature 
where   is the Stefan Boltzmann constant and k  is the absorption constant. For further analysis, we assume that the temperature gradients within the flow are small. As an implication of this assumption the term 4 T appearing in (4) may be linearized about the ambient temperature T  using Taylor series to give
Upon neglecting the higher-order terms, we get
In view of (4) and (5) 
The following boundary conditions are utilized:
Introducing the appropriate variables [37] [38] [39] [40] 
.
In view of Eq. (9), we note that Eq. (1) satisfied and Eqs. (2) and (7) become: 
The local Nusselt number in present case is
The dimensionless expression of local Nusselt number is: 
is the effective local Nusselt number [35] .
Numerical Solution
In order to find the approximate solution of Eqs. (10) and (12) 
 
It is remarked that the length of H is adjusted in such a way that any other amendment in its value does not considerably alter the solution [38, 39] . In this paper coordinate transformation 1/( 1)   is suggested to transform the infinite physical domain
Substituting above transformations in Eqs. (10) and (12) 
The numerical procedure is implemented in the following steps. We discretize Eqs. (15)- (17) 

The initial condition is assumed as
Time difference semi-implicit scheme for the velocity and temperature profiles is:
The important feature of the scheme is that only linear equations at each new time step   
Validation of solution
In order to assess our solution, present outcomes are compared in Table 1 with available results contributed by noteworthy investigators [38, 40] . It is seen that present results have favorable agreement with these studies. In Table 2 , the present results are reduced for linear stretching as a special case [44, 45] . It is observed that the results for linear stretching are achieved as a limiting case of this study. 
Discussion of Results
The impacts of involved parameters namely Casson parameter, ratio of oscillation frequency to stretching rate of surface, Hartmann number and effective Prandtl number are discussed on ' f and  . Fig. 3(a-c) elaborates the curves of  , S and M on the time-evolution of '. f The varitation of velocity aginst time for various values of  is depicted in Fig. 3(a) . we observed that amplitude of the velocity decline periodically by increasing Casson fluid parameter .
 Physically, with increase in  the fluid become more viscous and in result the fluid velocity reduces. Fig. 3 (b) reveals that amplitude corresponding to the flow behavior decays by enhancing . S It is observed that an increase in S results in a pronounced phase shift and decrease in the amplitude of oscillations. Fig. 3(c) illustrates the influence of Hartmann number with 1 S  , 1   . The investigation predicts that the velocity amplitude decline periodically for larger values of M . It is seen that fluid velocity reduces as M increases, as expected. It is due to the fact that drag force, also known as Lorentz force is produced when magnetic field is applied to the fluid. This force has the propensity to resist the velocity of fluid in the whole domain. dominant which results in decay of velocity. A small oscillation in velocity far away from the surface is attributed due to periodic motion of sheet. Fig. 4(b) is plotted at time instant 9   which shows that again the velocity decline close to the surface of sheet and after that a slight oscillation is observed before it approaches to zero. The variation of Casson fluid parameter  at time instant 9.5   is shown in Fig.   4 (c). The magnitude of velocity is confined from -1 to zero for larger .
 The effects of  at time instant 10   are similar as we observed in Fig. 4(d) .   the velocity oscillates near the surface and finally approaches to zero (Fig. 6(b) ). The influence of Pr eff , S and  on the temperature field  are illustrated in Fig. 7(a-c) . In Fig. 7(a) , the temperature field is observed to be diminished for increasing values of Prandtl number Pr eff since thermal diffusivity decreases for greater values of Pr .
eff
This decline in temperature inside the boundary layer by by increasing Pr eff is attributed to the fact that Pr eff is directly proportional to Prandtl number Pr and inversely proportional to radiation parameter.
The response of temperature profile  with a range of values of S is depicted in Fig. 7(b) . The temperature profiles showing a decreasing tendency throughout the region of boundary laryer by increasing .
S The effects of Casson fluid parameter  on temperature profile are shown in Fig. 7(c) . It is noted that the temperature profile decreases for by increasing Casson fluid parameter .  In fact by increasing  , the resistance offered by elasticity of the fluid to its flow increases and as a result of which an increase in temperature inside the thermal boundary layer is observed. Moreover, a decrease in the 8 relevant thermal boundary layer thickness is note due to enhancing .  However, this rate of change of heat transfer is minimal as compared with Fig. 8(a)-(b) .
The influence of Pr eff and S on  is shown in Fig. 9(a-b) . Fig. 9 (a) reveals that time-series of the temperature profile decreases by increasing the effective Prandtl number Pr eff . There exists a small oscillation in the temperature for larger values of effective Prandtl number. Similar observation has been examined in Fig. 9(b) i.e. time-series of temperature profile decreases by increasing .
S Finally, the variation of effective local Nusselt number with time for various values of Pr eff and S are illustrated in Fig. 8(a-b) . It is seen that the effective local Nusselt number increases by enhancing Pr eff and .
S

Concluding remarks
We have investigated the numerical problem of MHD radiative Casson liquid over an oscillatory surface through the implementation of implicit finite difference criteria. 
